Wellpad concept definition study by Advisian Pty Ltd & Buckley, Anthony
The University of Queensland Surat Deep Aquifer 
Appraisal Project (UQ-SDAAP) 
Scoping study for material carbon abatement via 
carbon capture and storage 
Supplementary Detailed Report 
Wellpad concept definition study 
30 April 2019 
Document No. 301001-02122 
The University of Queensland 
Surat Deep Aquifer Appraisal 
Project (SDAAP) – Wellpad 
Concept Definition Study 
UQ SDAAP | Wellpad concept definition study 1 
Authors 
Advisian 
Acknowledgements
This working paper was prepared for The University of Queensland Surat Deep Aquifer Appraisal Project (UQ-SDAAP),
a 3-year, $5.5 million project funded by the Australian Government through the CCS RD&D programme, by Coal 21 and The 
University of Queensland.  
Citation 
Advisian (2019), Well-pad concept definition study, Report for The University of Queensland Surat Deep Aquifer Appraisal Project – 
Supplementary Detailed Report, The University of Queensland. 
Referenced throughout the UQ-SDAAP reports as Advisian 2019. 
Publication details 
Well-pad concept definition study - Advisian document number: 301001-02122 
Author - Anthony Buckley; Reviewer - Antony Wauchope; Approval - Chai McConnell 
Wellpad Concept: Basis of Capital Cost Estimate (Appendix F)  – Advisian project no: 301001-02122 
Author - A Apanui; Reviewer - M Cuolahan; Approval - A Buckley 
Published by The University of Queensland © 2019 all rights reserved. This work is copyright. Apart from any use as permitted 
under the Copyright Act 1968, no part may be reproduced by any process without prior written permission from The University of 
Queensland. 
ISBN: 978-1-74272-273-3
Disclaimer 
This report has been prepared on behalf of and for the exclusive use of UQ, and is subject to and issued in accordance with the 
agreement between UQ and Advisian. Advisian accepts no liability or responsibility whatsoever for it in respect of any use of or 
reliance upon this report by any third party. Copying this report without the permission of UQ and Advisian is not permitted. 
The information, opinions and views expressed in this document do not necessarily represent those of The University of
Queensland, the Australian Government or Coal 21. Researchers within or working with the UQ-SDAAP are bound by the same 
policies and procedures as other researchers within The University of Queensland, which are designed to ensure the integrity of 
research. The Australian Code for the Responsible Conduct of Research outlines expectations and responsibilities of researchers to 
further ensure independent and rigorous investigations. 
  
 
 
The University of Queensland 
Surat Deep Aquifer Appraisal 
Project (SDAAP) – Wellpad 
Concept Definition Study 
 
 
 
UQ SDAAP | Wellpad concept definition study 2 
 
Contents 
1. Executive Summary .......................................................................................................................... 3 
2. Introduction ....................................................................................................................................... 5 
2.1 General Project Background ............................................................................................................... 5 
2.2 Advisian Scope .................................................................................................................................... 6 
3. Basis of Design – Working Assumptions ....................................................................................... 6 
4. High Level Operating Philosophy .................................................................................................... 7 
5. Description of Surface Facilities-Schematics ................................................................................ 8 
5.1 Well site process facilities ................................................................................................................... 8 
5.2 Utilities ................................................................................................................................................. 9 
6. Technical Issues ................................................................................................................................ 9 
6.1 Venting ................................................................................................................................................ 9 
6.2 CO2 Phase Diagram .......................................................................................................................... 10 
7. Communications and Control ........................................................................................................ 11 
8. Electrical Power Generation .......................................................................................................... 12 
9. Safety Considerations .................................................................................................................... 12 
10. Options Considered and Discarded .............................................................................................. 12 
10.1 Power Generation ............................................................................................................................. 12 
10.2 Valve Actuation Selection ................................................................................................................. 13 
10.3 Flow Measurement Technologies ..................................................................................................... 13 
10.4 Local venting of piping....................................................................................................................... 14 
11. Materials and Equipment ................................................................................................................ 14 
12. Cost Estimate Summary ................................................................................................................. 14 
13. Further Studies ................................................................................................................................ 15 
 
Appendices 
Appendix A  Carbon Dioxide Phase Envelope 17 
Appendix B  Process Schematic 18 
Appendix C  Plot Plan and Elevation 19 
Appendix D  Preliminary Equipment List 21 
Appendix E  Preliminary Electrical / Instrument Equipment List 22 
Appendix F  Cost Estimate 23 
  
  
 
 
The University of Queensland 
Surat Deep Aquifer Appraisal 
Project (SDAAP) – Wellpad 
Concept Definition Study 
 
 
 
UQ SDAAP | Wellpad concept definition study 3 
 
1. Executive Summary 
The University of Queensland Surat Deep Aquifer Appraisal Project (UQ-SDAAP) seeks to inform decision 
makers and policy makers whether or not carbon capture and storage at industrial scale is a feasible route 
to low emissions, baseload power. 
Should it be found feasible, it would be a key initiative in decarbonising fossil-fuelled power generation in 
Queensland, and indeed, the National Electricity Market.  Advisian is conscious that such a project would be 
the first onshore CCS project of this scale in Australia. As such it would, quite understandably, be likely to 
attract a significant amount of attention and scrutiny, particularly around the safety of CO2, among key 
stakeholders such as Government funders and the coal industry. 
The UQ-SDAAP team is undertaking preliminary feasibility studies on the technical and commercial viability 
of the Project and Advisian was engaged to support this effort.  Advisian’s scope is designing and costing 
surface facilities and includes informing the UQ team by providing information on the operating philosophy, 
process schematics, indicative site layout, preliminary equipment list and indicative sizing.  The cost 
estimating range is +50%/-40%.  Advisian used its own knowledge of the CCS space, including its work on 
another Australian CCS project and key documents such as the report on Shell’s Quest project to 
undertake this work. 
The overall project evaluation and development philosophy adopted by the UQ team has been to 
demonstrably identify and assess the lowest risk configurations (rather than lowest cost for example), in 
recognition of what would be a first of a kind deployment. 
In line with this overall ethos, the operating philosophy for this study considered several key factors.  First 
and foremost is safety, particularly given that CO2 can be hazardous and high concentration levels are 
potentially fatal.  This issue helped to inform the Project’s approach to venting, for example.  Another key 
factor is that the notional well pad’s siting would be in a relatively remote location and as such, operation 
would be expected to be not normally attended.  This means that supervisory oversight would be provided 
from a remote location with local control and shutdown capability. 
The concept design and costing of surface facilities is based upon Class 1500 equipment and piping to 
manage the pressures required for the Project and at this early stage of design eliminate pressure 
protection issues at the well pads.  The process schematic is provided below.  
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Figure 1.1- Surface Facilities Schematic  
 
The relatively remote location of the notional sites indicates that they would require their own utilities and 
power supply.  Options considered included solar with batteries and diesel generation.  Given the average 
demand of the facility and the key consideration that the facility must have reliable power supply to safely 
inject CO2, diesel generation was selected as the preferred option at this early stage.   
Advisian engaged with equipment vendors to ascertain the availability of the equipment required for the 
Project and its cost.  No “showstoppers” were identified for the majority of equipment required for the 
Project. Some bespoke design work would be required for the filters, but this would not pose a significant 
risk.   
A Class 5 capital cost estimate summary was prepared for this component of the Project based on January 
2019 Australian dollars.  Given this, the estimated Total Installed Cost is $24,269,453 for each four well pad 
set.   The largest component of this includes piping, pipe fittings, spooling and valves (14%).   Indirect costs 
were also estimated and the highest component of this were contingency (25%) and Engineering, 
Procurement, Construction and Management (EPCM) costs (18%).   
In conclusion, this high-level study of the surface facilities did not identify any technical showstoppers.  
Some additional studies are recommended should the Project proceed beyond further sub-surface 
appraisal and onto the next engineering stage.  These include further definition of the Project’s business 
case, dispersion analysis, a hazard identification study and alternative power supply options, for example.     
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2. Introduction 
2.1 General Project Background 
The University of Queensland (UQ) is committed to pursuing real solutions which enable the transition to a 
low carbon economy.  Within this, UQ is currently involved in assessing the feasibility (or otherwise) of 
carbon capture and sequestration (CCS) in Queensland through its Surat Deep Aquifer Appraisal Project 
(SDAAP). The project at this stage involves assessing the physical constraints to the safe sequestration of 
CO2 at high rates.  Within these constraints, a business case at a concept level is being investigated.  This 
involves cost estimating for the capture of carbon dioxide (CO2) from the Millmerran, Kogan Creek and 
Tarong North power stations, compressing it, transporting it to notional well sites and injecting it downhole 
into the deepest parts of the Surat Basin ~ 2.3km depth. The concept under investigation is outlined in the 
diagram. 
 
Figure 2.1  Indicative Project Overview 
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2.2 Advisian Scope 
As agreed with the UQ SDAAP team, the scope of the work is defined as the design and costing of the 
surface facilities required from the pipeline outlet valve (downstream of the pig catcher) through to the wing 
valve on the injection well heads. These interfaces include piping and any electrical/instrument/SCADA 
connections.   
The deliverables include a concept study report no more than 20pp (this report) to include the following 
information: 
• High level operating philosophy 
• Process schematics 
• Indicative site layout 
• Preliminary equipment list with indicative sizing 
• Cost estimates (+50%/-40%) 
 
The overall notional development considered includes two pipelines, three well pads and a total of 8 to 12 
wells configured as described below: 
• A northern pipeline from Kogan Creek and Tarong North power stations would feed a single 
well pad with 4 to 6 wells 
• A southern pipeline from Millmerran power station would feed initially one, and in future, two well 
pads each with up to 4 wells.  
Power supply is not available reliably and is expected to be locally generated to support the facilities at 
each well pad. 
The facilities shall be designed at a concept level only with recognition that future work would look at the 
assessment of optimal approaches to the design. Cost estimate is to be prepared to AACE Class 5 level 
(i.e. +50% / -40%). 
3. Basis of Design – Working Assumptions 
The carbon dioxide is extracted from combustion exhaust. For the purposes of this study the gas is 
assumed to be liquid free and dehydrated with a composition of 95% CO2 and 5% Nitrogen. (Overall fluid 
properties are not sensitive to minor variations in composition although actual design would need to take 
these into account – refer to Section 6.2). Nominal process conditions for the CO2 exiting the pipeline are 
as follows: 
Table 3.1 Process Conditions for Pipeline CO2 fluid  
Property Min. Max. 
Temperature 10°C 30°C 
Pressure 10 MPag 20 MPag 
Pipeline Flow 2,000 tpd 17,800 tpd 
Injection Well Flow 2,000 tpd 9,000 tpd 
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If the fluid is maintained between these maximum and minimum conditions of pressure and temperature the 
CO2 stream exiting the pipeline would be in the liquid phase. If temperatures are higher than the nominated 
range the fluid would change from liquid phase to supercritical. 
Dehydration at the source of carbon dioxide capture is critical. At the well head pressure range, if water is 
present hydrates would form in the liquid phase once the temperature reduces below 10°C to 13°C 
depending on pressure. Formation of hydrates would cause severe blocking of equipment, piping and 
valves. 
 
4. High Level Operating Philosophy 
The design principle and operating philosophy incorporated in this study is first and foremost predicated on 
safety.  Advisian is conscious that were it to prove feasible and pass significant environmental scrutiny, such 
a project would be the first onshore CCS project of this scale in Australia and as such, be likely to attract a 
significant amount of attention and scrutiny, particularly around the safety of CO2.  As a result, Advisian has 
drawn upon learnings from work with the other Australian CO2 capture facilities, key documents such as a 
report on Shell’s Quest Project and our own knowledge in this space to inform our findings.    
 
A well pad operation would be expected to be not normally attended, with supervisory oversight from a 
remote location with local control and shutdown capability. 
The operational approach to the well pad considered in this study is to manage the conditions in the delivery 
pipeline while also managing the conditions in the injection wells.  At this stage the understood parameters 
are as follows: 
• Pipeline pressure to be maintained within a preferred envelope and ensure that pressure does not 
drop below critical pressure  
• Control the flowrate to each well where practical in line with expected allocations 
• Control of the pressure into the well to prevent exceedance of fracturing pressure inferred from 
flowline pressure 
• Control of the pressure into the well to prevent exceedance of fracturing pressure as measured 
downhole. 
Normal operational control and shutdown/startup situations would need to be managed to ensure that the 
rate of closure/opening of valves do not cause over or under pressure issues in the pipeline or well pad 
piping. 
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5. Description of Surface Facilities-Schematics 
The description of facilities is for a single well pad and this is expected to be replicated for each well pad.  
The scope of facilities described in this study is defined in the sketch below and includes those facilities 
from the end of the pipeline through to the wing valve on the injection well heads. 
A more comprehensive schematic is provided in Appendix B and preliminary layouts for facilities are also 
provided in Appendix C. 
Figure 5.1 Surface Facilities Schematic 
 
The pressure range for operation requires the use of Class 1500 piping, resulting in heavy wall pipe and 
vessels and significant valve actuator sizing.  
Pipeline pressure is generated by compression at the extraction/treatment site while the backpressure in the 
pipeline would be controlled at the wellsite.  
 
5.1 Well site process facilities 
The main header from the pipeline to the process facilities would be 400NB (the same diameter as the 
pipeline. The well site facilities would include 2 X 50% Filters (5 micron particle removal) with space 
allowance made for a third filter if required when the overall pipeline and injection system is at full capacity. 
The filter units would be skid mounted. Downstream of the filters the piping would divide from the main 
header into four separate well head lines each of DN250 in diameter. The well head lines would have a 
check valve, measurement, control systems on each well head flow stream.  Each well is expected to have 
surface safety valve and sub-surface safety valve installed. 
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As per above, the liquid CO2 stream would transition to dense phase above approximately 30°C. At a 
pressure of 20 MPag and 10°C, the density of the liquid phase is 949 kg/m3. At a pressure of 10 MPag and 
30°C the density of the supercritical dense phase CO2 reduces to 601 kg/m3 with a consequent increase in 
piping velocities. Pressures need to be maintained in piping above the critical pressure to prevent two phase 
or potential solid formation.   
 
5.2 Utilities 
As the wellsites are expected to be remote and also need to be highly reliable, it is expected that they would 
have their own utilities and power supply.  These are currently modelled to consist of the following: 
• Power supply consisting of diesel generator (2 off) for local power generation. In addition to lighting 
and electrical cabinet cooling, this would also drive the hydraulic power pack for the Subsurface 
Safety Valves (SSSV). See Section 8“Electrical Power Generation” below for further details. 
• Diesel fuel storage tank. 
• UPS for critical functions and control system to provide for suitable control duration in case of power 
interruption. 
• Instrument air package with 2 x 100% compressors with integrated dryer packages for control 
systems. 
• Interception and separation of oily water for offsite disposal. 
• CO2 vent secured by a derrick structure. The vent stack has been given a preliminary elevation of 50 
m for the purposes of this cost estimate. See Section 6.1 “Venting” and Section 9 “Safety 
Considerations” below for further discussion. 
 
6. Technical Issues 
6.1 Venting 
The overall concept assumes no routine or ‘operational’ venting.  Redundant wells and injection capacity 
would be installed in order to manage flow interruptions in injection wells.  Venting is only considered as non-
routine or emergency occurrence. 
There may however be occasions when the blowdown of the pipeline as well as filters and associated piping 
for changeout of filter elements is required.  In these instances, for safety reasons, a vent stack would be 
necessary. This is discussed further in Section 9 – “Safety Considerations” below. The vent would have to be 
of sufficient height to mitigate the possibility of a CO2 cloud descending to ground level. One issue is that 
when vented from high pressure, the CO2 would reduce to temperatures as low as -88 °C which is below its 
solid formation temperature. Hence, solid particles of dry ice would be ejected from the vent. 
For the purposes of this initial concept work, the design of the vent has located the depressuring valve or 
orifice near the exit point to avoid the formation of solids (ice or solid CO2) in the vent itself and hence 
blockages. Access to this final depressuring element is required for maintenance purposes and this would be 
by ladder within the derrick structure.  
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Further detailed design may result in the conclusion that no pipeline blowdown capability through the vent is 
required.  In this case, the vent stack size and height should be able to be reduced and have minimal visual 
impact. 
The venting configuration should be further reviewed and optimised, taking into account: process, safety, 
operational, environmental and social considerations.  
The potential safety zone around the pipeline facilities, well pad and vent is site specific (at present there are 
only ‘notional’ sites). It is recognised that offsets would need to be carefully controlled and managed. This 
also has implications for land access and ownership and would need to be resolved early in any project. 
6.2 CO2 Phase Diagram 
It is recognised that the gas mix would have various contaminants in the CO2 however, for the purposes of 
this preliminary concept work the phase diagram for pure CO2 represents the key issues.  Simulation 
analysis shows similar performance with the composition used for the purposes of this study which is 95% 
CO2 and 5% N2. The phase envelope (refer Appendix A for a larger version) shows the distinct phase 
regions of gas, supercritical (dense phase), liquid, liquid with hydrates and solid water, and solid CO2. This 
emonstrates the importance of dehydrating the gas source, particularly in the case of depressuring when low 
temperatures would be reached. 
The phase envelope also demonstrates the boundaries between the phases and how small changes in 
pressure and/or temperature would mean a change of phase, either from liquid to supercritical or to a two-
phase mixture with consequent abrupt changes in density. This has ramifications for safe operation as well 
as control of the flow to each well and well pressure control (especially on startup). 
Figure 6.1 CO2 Phase Diagram 
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7. Communications and Control 
Each well pad would be able to act independently but with setpoint and supervisory oversight from the 
remote operating centre. A separate safety system would be used to monitor key parameters and implement 
shutdowns. The well pad control systems provide three key functions, namely: 
1. Control backpressure in the pipeline to maintain CO2 in the correct phase for transport 
2. To limit the maximum pressure per well to prevent formation damage 
3. To split flow of carbon dioxide across wells according to predetermined philosophy and record the 
flow to each well for reservoir management purposes. 
To achieve this each well head injection line requires flow measurement, a control valve and shutdown valve 
in addition to the manual and check valves and surface safety valve.  
Several valve actuation technologies were reviewed for this high-pressure application each of which has its 
own advantages and disadvantages, and these are discussed in Section 9 below. Pneumatic actuation has 
been adopted at this stage of assessment because of ease of maintenance and lower incremental costs if 
additional actuated valves are included in the design during project development. As a result, an instrument 
air package has been incorporated to drive the control and shutdown valves. The package consists of twin 
electric driven air compressors, drier and air receiver with controls. 
The Control and Communication systems required consist of the following all housed in a suitably cooled 
building: 
• Main switchboard 
• Control and safety shutdown system 
• Communication panel, including CCTV converters 
• Uninterruptible power supply/ battery charger 
A SCADA system would communicate all information back to the Main Control Centre at the Capture 
facilities and this is expected to be via an armoured fibre optic cable. This cable would be laid with the 
pipeline which connects the CO2 capture facilities to the well head facilities to save construction costs and 
would be more reliable than microwave communication. 
The battery charger/ UPS includes batteries for a minimum 2 hours autonomy for critical loads. 
Redundant instrument air compressors provide pneumatic supply to the control valves and above-ground 
shutdown valves. A single instrument air receiver, nominally 2 m3 volume, provides approximately 2 hours 
backup. 
Currently ultrasonic flow meters and have been selected for this application and provide high turndown and 
high reliability. 
Each sub-surface valve includes an electro-hydraulic power pack which would be provided as part of the 
surface facilities. 
Task lighting only would be typically provided. Emergency lighting would include integral battery packs. 
An allowance of 3 x line-of-sight CO2 detectors has been allowed for each well pad and this would require 
further assessment in future phases of the Project. 
An allowance of 3 x infrared CCTVs with zoom, pan and tilt functions has been allowed for in the estimate. 
The number required would be determined in future phases of the Project. 
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8. Electrical Power Generation 
At the notional well sites considered in this study, grid supply (Distribution Network Service Provider) for 
electrical power is not available and there are no nearby permanent fuel facilities such as gas distribution.  
Given the site is expected to be not normally manned (NNM), the power generation system requires a high 
degree of reliability/availability with redundant generation. 
Power generation options considered include: 
• Solar and batteries 
• Diesel generation 
Expected average demand is approximately 5 to 7 kVA. Solar power for stand-alone power systems is 
typically limited to loads less than 1kW due to the high CAPEX incurred and large area needed for the 
panels. 
Preliminary sizing indicates that 2 x 9 kVA diesel powered generation units would be suitable (1 x duty; 1 x 
standby). There would be no paralleling of units (synchronization). The standby unit would automatically start 
on failure of the duty unit. A load bank would automatically connect if the diesel generator loading is too light 
(typically 30 – 40% of the generator rating). 
An uninterruptible power supply or battery charger would be provided for critical loads. The autonomy time 
should be based on the response time to failures in the power generation. Two hours autonomy would be 
typical for an unmanned site with redundant generation. 
Clearly the selection of diesel fuelled generation would need to be revisited after site selection is finalised, 
but the simple solution here again indicates no “show stoppers”. 
9. Safety Considerations 
The appropriate height for any vent may only be properly determined with a dispersion analysis. Refer to the 
list of recommended studies in Section 13 “Further Studies”. High ground level concentrations of CO2 are 
potentially fatal and would have to be engineered out given the prevailing conditions of exit velocity, 
composition and temperature.  This design considers this safety issue and is informed by Advisian’s 
experience in the Gorgon CCS project on this matter.   
The well pad would have CO2 based alarms at the locations of venting and likely leak points. Personnel 
visiting the site would need to wear CO2 monitors with alarms. The provision of shutdown systems in the 
case of a loss of containment of the CO2 has been allowed for on each well head line. 
The actual size of the exclusion zone would be allowed for by others once known. For the purposes of this 
estimate only a nominal operational area has been allowed for being fenced. Refer to attached Plot Plan. 
10. Options Considered and Discarded 
10.1 Power Generation 
An option to use Solar power generation for site based power needs was considered instead of diesel 
powered generation.  Solar power for stand-alone power systems is generally limited to loads less than 1kW 
because: 
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• High CAPEX.  The solar sizing is typically based on a maximum 5-hours effective sunlight during a 
winter day, and the battery system sizing is based on an autonomy for “no-sun” days.  This 
autonomy is normally 5 to 7 days, depending on the criticality of the application. 
• Solar systems require a large area to avoid shadowing of panels, and to ensure orientation to the 
North (maximum sunlight).   An application for a 2kW load would typically require approximately 95 x 
285W panels.  Given that preliminary sizing of power requirements for the facility indicates that 2 x 9 
kVA units would be needed (1 x duty; 1 x standby), solar generation is not suitable for this 
application. 
  
Accordingly, at this stage of concept development and given the criticality of the safe operation of the facility, 
diesel powered generation was selected. 
10.2 Valve Actuation Selection 
The valve actuation evaluation was based on the following installation: 
• 1 x 400mm ANSI 1500#RTJ safety shutdown valve, fail close; on the main pipeline 
• 4 x 250mm ANSI 1500#RTJ safety shutdown valves, fail close; one on each wellhead line 
• 4 x 200mm ANSI 1500#RTJ control valves, fail close; one on each wellhead line.  The control valves 
are assumed one size smaller than the line size. 
Separate from the surface valves the 4 off sub-surface valves would include hydraulic actuation.  An electro-
hydraulic power unit would be provided for each valve at the surface for connection to the valves by others. 
The valve actuation technologies considered for the surface valves included: 
1. Pneumatic spring-return (typically 700 to 800 kPag, clean, dry compressed air) 
2. Electro-hydraulic, one electro-hydraulic actuator for each valve 
3. Electric actuation 
4. Hydraulic spring-return (powered from a central hydraulic power pack) 
5. Direct-acting, high-pressure spring return (using CO2directly from the pipeline as the driving medium) 
6. Gas-over-oil actuation (using CO2directly from the pipeline as the driving medium). 
After weighing up all the advantages and disadvantages of each technology, pneumatic actuation is 
recommended due to being less expensive, ease of maintenance and lower incremental costs if additional 
actuated valves are included in the design during project development.  
 
10.3 Flow Measurement Technologies 
The selection of the metering technology would be primarily determined by: 
• The required turndown in flow 
• The required accuracy over the flow range 
• Cost 
Coriolis metering, orifice plate metering, vortex meters and ultrasonic meters were all considered for this 
application.  Ultrasonic metering has been chosen at this stage because of the high turndown, high reliability 
and because they can be provided with on-board pressure and temperature correction computations. 
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10.4 Local venting of piping 
The configuration and location of the CO2 venting would ultimately be based on dispersion analysis for all 
vent locations.  The initial concept has been based on enabling pipeline blowdown at the well pad location 
and at this stage until further study can be conducted a conservative vent stack approach has been adopted. 
 
11. Materials and Equipment 
Consideration was given to the availability and cost (below) of the equipment required for this project.  This 
was undertaken by using Advisian’s in-house cost estimators and engaging with relevant equipment vendors 
for the latest available pricing.  Equipment costs are outlined below.    
In addition, no “showstoppers” were identified in regard to equipment availability in Australia to successfully 
design and deliver the project.   The majority of equipment is standard.  The filters are specialty 
manufactured items which is typical for this kind of equipment.    
    
12. Cost Estimate Summary 
A Class 5 capital cost estimate has been prepared for surface facilities scope for each 4 well pad. The scope 
of estimate is within the defined battery limits which are downstream of the valves on the pig traps to the 
upstream face of the wing valves on the well heads.  Estimate accuracy is +50%/-40%.   
The summarised P50 CAPEX is presented in the table below and the detail of the estimate is provided in 
Appendix F. This amount is based on January 2019 Australian dollars and excludes Owners Costs and 
Escalation.   
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Table 12.1 Summary CAPEX estimate 
Description Total Cost ($) % of TIC 
A. SITE DEVELOPMENT  454,191 2% 
B. EARTHWORKS  207,651 1% 
C. CONCRETE  659,011 3% 
D. STRUCTURAL STEEL  1,065,615 4% 
F. BUILDINGS  79,400 0% 
M. MECHANICAL EQUIPMENT  1,370,911 6% 
P. PIPING, PIPE FITTINGS, SPOOLING & VALVES  3,350,943 14% 
U. ELECTRICAL EQUIPMENT  1,589,815 7% 
V. INSTRUMENTATION EQUIPMENT  3,139,941 13% 
W. ELECTRICAL BULKS  497,000 2% 
X. INSTRUMENTATION BULKS  205,637 1% 
TOTAL DIRECT COSTS  12,620,116 52% 
COMMON DISTRIBUTABLES  1,213,473 5% 
EPCM COSTS   4,368,502 18% 
OWNERS COSTS   -   - 
CONTINGENCY  6,067,363 25% 
ESCALATION  -   - 
TOTAL INDIRECT COSTS  11,649,337 48% 
TOTAL INSTALLED COSTS  24,269,453 100% 
13. Further Studies
• Further definition of the Project Business Case
• Dispersion analysis for all release points and optimisation of vent stack
• HAZID (Hazard Identification) Study
• Surface temperature impacts on downhole pressure (avoidance of formation fracture)
• Surge analysis for pipeline – determine impact on surface facilities design and operation.
• Alternative power supply options
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Material
Op Max Op Min Des Max Des Min Op Max Op Min Des Max Des Min
F-101 A/B/C Filter Vessel 2 620 m3/hr 30.0 0.0 70.0 -10.0 20,000 10,000 22,000 27.00 CS 0.81 2.10 Vessel
Class 1500 vessel, Cost $250k (Quotations from Jord and 
Pipetech)., space allowed for a 3rd vessel.
T-101 Diesel Tank 1 5,000 L (Nominal)
S-101 Instrument Air Package 1 Twin compressor and Dryer package
V-101 Instrument Air Accumulator 1
T-102 API Oily water separator 1 In Ground
P-101/102 Oily Water transfer pumps 2 CS Nominal size for pump out to Oily Water Separator
F-101 Vent 1 50 m Derrick Style vent stack.
B-101 Admin Office/Ablutions 1
MISC Fencing, Lighting, Paving 1 Refer to Site Plan for dimensions.
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SDAAP Wellpad Equipment List.xlsx 1 of 1
Appendix D  Preliminary Equipment List 
UQ SDAAP | Wellpad concept definition study        21
SDAAP Eld EQUl'MENT 
..... !.QUIIMl!!NT ... ....., ...... p�l..9IIMll[Ymllllf .... -•c""I -·- ........ -,ny lltV COMMl!NT8 
EqLllpm.nt:RDDm 8,EIJOll'WII (L) x4,1Dlmm (W)x3,IIXJmm (H),-=ttand• HOLD 1 A e.tlnwllld COit tnculM fl.out otequlpment, u ccnc111on11111 w .. _,of c111r11..-,, bNrdl 
• ............ 1,D40lffll (L) xl50mm (W) x2251Dmm (H) HOLD """ 1 
A &qillllllr, FCl'ffl 4 
3 "---- HOLD mm (LJ x HOLD mm (W) HOLD """ Oki/A 2 A h:t.ldN9QllreMD-buetl.lllt81'K. Ellcu:l•mlffllldlNII lliDlqeWllc 
• -- HOLD mm (L) x HOLD mm (W) HOLD """ 3k\lA 1 A Col'Tl9dldlfla&d9b91Dw30'-af19rwmtor�. Rll-.,Jrwr-.r1:tobeillDimNddiaqFEED 
I CentrDI & E.50 .,.._... ,,:molffll (L) xlllJJmm (W)xDDmm (H) HOLD 1 A h:t.ldNmorftoml ot up.a_ �11 • t,Jdr.a:un- etc 
I -C-dUP8 HOLD 1 
A h:t.lM2h:Ju1Wbderybmq, 
T ......... Sh.Jtdowi Vltt9 cltll pMlnmlc d.mDI' 400nn ,NIISI 15Dm RTJ HOLD 1 
A 
I WII.._..ShJtdlM"I VII.,_ dwpnundcllClultcr 2Dnm,ANSl 15DDI RTJ HOLD • 
A 
I w.it.uCentralVDN ('1k*l•>t1wpnmlandc-=tumDr ZDnm,ANSI 15DDI RTJ HOLD • 
A .. ....... __ hj,l_podc HOLD • A 
11 Cmnnnrilcdonl C.l*W: 1C1J mm 14 xlDJ mm (W} • :IXDnm (H) HOLD 1 
A h:t.ldNrMil'Mlrk�VOIP,CCTVcarMrtn,etc .. CCTV lDT 
A 3xlr11w'edmm• ... AddllaMl.,_naellrhtwadklmlrwl .. •ndnMllpo._,lltc 
13 hlltn..1m..allonWW-r111) :m A .. C020.-.(LDS) 3 A 
11 -- • 
A 
11 
17 
11 
11 .. 
"' 
Preliminary Electrical / Instrument Equipment ListAppendix E 
UQ SDAAP | Wellpad concept definition study        22
SDAAP Wellpad Concept 
Basis of Capital Cost Estimate 
31 January 2019 
Level 31, 12 Creek St 
Brisbane QLD 4000 
Australia 
301001-02122-TBA
www.advisian.com 
Cost EstimateAppendix F 
UQ SDAAP | Wellpad concept definition study        23
The University of Queensland
Surat Deep Aquifer Appraisal
Project (SDAAP) –
Basis of Capital Cost Estimate
Table of Contents 
1 Basis of Estimate................................................................................................................... 1
1.1 Project Description ................................................................................................ 1
1.2 Key Estimate Attributes........................................................................................ 1
1.2.1 Estimate Base Date ............................................................................................... 1
1.2.2 Estimate Currency ................................................................................................. 1
1.2.3 Project Execution Basis ........................................................................................ 1
1.2.4 Estimate Classification ......................................................................................... 1 
1.2.5 Estimate Accuracy ................................................................................................. 2 
1.2.6 Project Schedule .................................................................................................... 2 
1.3 Capital Cost Estimate Summary........................................................................ 2
2 Scope Description ................................................................................................................ 3
2.1 Battery Limits ........................................................................................................... 3
3 Estimate Basis ........................................................................................................................ 3
3.1 Estimate Qualifications, Assumptions & Exclusions .................................. 3
3.1.1 Key Qualifications .................................................................................................. 3 
3.1.2 Estimate Exclusions ............................................................................................... 4 
4 Engineering Quantity Development.............................................................................. 4
4.1 Level of Engineering Definition......................................................................... 4
4.2 Engineering Deliverables..................................................................................... 5
4.3 Quantity Summary................................................................................................. 5
5 Pricing Development .......................................................................................................... 6
5.1 Plant Equipment Pricing Basis ........................................................................... 6
5.1.1 Mechanical Equipment ........................................................................................ 6
5.1.2 Electrical and Instrumentation Equipment .................................................. 7
UQ SDAAP | Wellpad concept definition study        24
5.2 Bulk Material Pricing Basis .................................................................................. 7
5.2.1 Site Development .................................................................................................. 7 
5.2.2 Earthworks ............................................................................................................... 7 
5.2.3 Concrete ................................................................................................................... 7 
5.2.4 Structural Steel ....................................................................................................... 7 
5.2.5 Buildings ................................................................................................................... 7 
5.2.6 Piping and Pipelines ............................................................................................. 7 
5.2.7 Electrical and Instrumentation Bulk Materials ............................................ 8 
5.3 Freight ........................................................................................................................ 8
5.4 Vendor Representatives ....................................................................................... 8
5.5 Spare Parts ................................................................................................................ 8
5.6 Pricing and Design Allowances ......................................................................... 8
5.7 Labour and Installation ........................................................................................ 9
5.7.1 Wage Rate Development ................................................................................ 10 
5.7.2 Subcontractor Distributables ......................................................................... 10
5.7.3 Direct Labour Productivity Factors .............................................................. 10
5.8 Common Distributables ..................................................................................... 11
5.9 Project Services .....................................................................................................11
5.10 Contingency ........................................................................................................... 11
5.11 Owners Costs .........................................................................................................11
5.12 Forward Escalation............................................................................................... 12
Table List 
1 Estimate Classification Summary ..................................................................................................................... 2
UQ SDAAP | Wellpad concept definition study        25
The University of Queensland
Surat Deep Aquifer Appraisal
Project (SDAAP) –
Basis of Capital Cost Estimate
2 Capital Cost Estimate Summary by Commodity .......................................................................................3
3 Quantity Basis by Major Commodity ............................................................................................................. 6
4 Pricing Supply Basis Summary .......................................................................................................................... 6
5 Pricing and Design Allowance % ..................................................................................................................... 9
6 All-in Labour Rates ................................................................................................................................................ 9
Appendix List
Capital Cost Estimate
UQ SDAAP | Wellpad concept definition study        26
The University of Queensland
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Project (SDAAP) –
Basis of Capital Cost Estimate
1 Basis of Estimate
This capital cost estimate basis document has been prepared to support the development of the 
capital cost estimate. 
This basis of estimate document sets out the scope, methodology, qualifications and assumptions 
used in compiling the estimate. 
This report should be read in conjunction with the study report, which describes the objectives and 
scope of the estimate. 
1.1 Project Description
See study report. 
1.2 Key Estimate Attributes 
1.2.1 Estimate Base Date 
The base date of the estimate is January 2019. 
1.2.2 Estimate Currency 
The estimate report currency is Australian Dollars (AUD). 
1.2.3 Project Execution Basis
The estimate is based on a EPCM execution strategy.
1.2.4 Estimate Classification
The estimate has been developed in accordance with the WorleyParsons Capital Cost Estimate 
Classification Procedure for a Class 1 estimate.  
Key Criteria Description 
Class 1 
Estimate Type Order of Magnitude 
Target Estimate Accuracy ±50% 
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Key Criteria Description
Typical Estimate Methodology Capacity Factored, ratios, parametric models, 
judgement or analogy, historical information 
Engineering Definition 0%-2% Complete 
Expected Contingency Typical Range < 30% 
1 Estimate Classification Summary
1.2.5 Estimate Accuracy
Estimate accuracy is ±50%. 
1.2.6 Project Schedule 
No execution schedule developed to support the capital cost estimate. 
1.3 Capital Cost Estimate Summary 
The total P50 estimated is presented in the table below. This amount is based on January 2019 dollars 
at a 50% probability of overrun (excludes market forces, and currency hedging). 
Description Total Cost % of TIC 
A. SITE DEVELOPMENT  454,191 2% 
B. EARTHWORKS  207,651 1% 
C. CONCRETE 659,011 3%
D. STRUCTURAL STEEL  1,065,615 4% 
F. BUILDINGS 79,400 0%
M. MECHANICAL EQUIPMENT  1,370,911 6% 
P. PIPING, PIPE FITTINGS, SPOOLING & VALVES  3,350,943 14% 
U. ELECTRICAL EQUIPMENT  1,589,815 7% 
V. INSTRUMENTATION EQUIPMENT  3,139,941 13% 
W. ELECTRICAL BULKS  497,000 2% 
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Description Total Cost % of TIC
X. INSTRUMENTATION BULKS 205,637 1%
TOTAL DIRECT COSTS  12,620,116 52% 
COMMON DISTRIBUTABLES  1,213,473 5% 
EPCM COSTS 4,368,502 18%
OWNERS COSTS - -
CONTINGENCY  6,067,363 25% 
ESCALATION  - - 
TOTAL INDIRECT COSTS 11,649,337 48%
TOTAL INSTALLED COSTS  24,269,453 100% 
2 Capital Cost Estimate Summary by Commodity 
2 Scope Description 
2.1 Battery Limits 
From valves on pig traps to upstream of wing valves on the well heads. 
3 Estimate Basis 
3.1 Estimate Qualifications, Assumptions & Exclusions
3.1.1 Key Qualifications
The following key qualifications apply to the capital cost estimate: 
Estimate base date is January 2019. 
Estimate base and report currency is Australian Dollars (AUD). 
Estimate is based on a EPCM execution strategy. 
All purchased equipment and bulk materials are assumed to be procured with sufficient lead 
time as to not attract “acceleration” costs. 
Cost estimate prepared assuming environmental, statutory and regulatory approvals are in place. 
No detail mobile cranage, rigging and heavy lift movement studies were completed. 
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A formal logistics study has not been completed.
Statutory permits are in place prior to construction. 
Project delivery will not be constrained due to concurrent projects. 
No provision for delay costs for permitting beyond what would be reasonably expected. 
3.1.2 Estimate Exclusions
The following exclusions apply to the capital cost estimate:
Escalation beyond estimate base date through to project completion. 
Deferred capital costs. 
Extended periods of industrial unrest. 
Finance and interest charges for project duration. 
GST or VAT on imported good, taxes and import duties. 
Land acquisition costs. 
No allowance has been made for delay costs associated with obtaining statutory approvals (e.g. 
building or development approval). 
Abnormal weather conditions. 
Any environmental requirement not identified in this estimate. 
Cultural heritage impacts. 
Soil remediation for any in situ contaminants if required. 
Market Forces and forward escalation. 
OPEX and sustaining capital estimated costs including start-up / operation cost. 
Sunk costs (e.g. Cost of this and previous studies etc.). 
Any changes to execution strategy and schedule from the nominated approach.  
Construction of new construction camp if required. Estimate assumes existing accommodation 
within travelling distance. 
Well development. 
CO2 Compression. 
Pipelines including pig traps. 
Geotechnical issues and excavation in rock. 
Market forces, currency risk and escalation. 
4 Engineering Quantity Development 
4.1 Level of Engineering Definition 
The estimate has been developed based on conceptual engineering. 
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The capital cost estimate was adjusted and amended through engineering/project management 
reviews. 
4.2 Engineering Deliverables 
The following engineering deliverables have been used in the development of the estimate.
SDAAP Wellpad Concept Equipment List 
SDAAP Electrical & Instrumentation Equipment List 
SDAAP Pipe MTO 
Drawings
Process Schematic (301001-02122-00-PR-SK-0001_RevA) 
Plot Plan (301001-02122-00-PR-SK-0002_RevA) 
Elevations (301001-02122-00-PR-SK-0003_RevA) 
4.3 Quantity Summary 
Quantities by commodity were developed based on the recommended option. Factoring, allowances 
and growth items have been included in the estimate to fill the gap between quantities defined by 
engineering deliverables and what is required for the scope of work. The table below shows the basis 
of quantities. 
Major Commodity Conceptual design Factored Allowance 
Design 
Allowance 
A. Site Development 0% 100% 0% 0% 
B. Earthworks 0% 66% 34% 0%
C. Concrete 0% 100% 0% 0% 
D. Structural Steel 0% 100% 0% 0% 
F. Buildings 0% 0% 100% 0% 
M. Mechanical Equipment 82% 0% 5% 13% 
P. Piping 75% 7% 6% 13% 
U. Electrical Equipment 68% 19% 0% 13% 
V. Instrumentation
Equipment
86% 1% 0% 13% 
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Major Commodity Conceptual design Factored Allowance 
Design 
Allowance 
W. Electrical Bulks 0% 100% 0% 0%
X. Instrumentation Bulks 0% 100% 0% 0%
Total 59% 28% 3% 10% 
3 Quantity Basis by Major Commodity
5 Pricing Development 
The table below summarises the basis of supply pricing. 
Source Plant 
Equipment 
Plant 
Equipment 
% 
Bulk 
Materials 
Bulk 
Materials 
% 
Total Total
% 
Budget 
Quote 
0 0% 0 0% 0 0% 
Informal 
Quote 
560,000 12% 0 0% 560,000 8% 
Historical 1,782,700 38% 993,155 51% 2,775,855 42% 
Factored 211,000 5% 697,628 36% 908,628 14%
Allowance 1,489,200 32% 91,503 5% 1,580,703 24% 
Design 
Allowance 
611,835 13% 161,739 8% 773,574 12%
Total 4,654,735 1,944,024 6,598,759
4 Pricing Supply Basis Summary 
5.1 Plant Equipment Pricing Basis 
5.1.1 Mechanical Equipment
Mechanical equipment supply pricing has been obtained for the following: 
Filter Vessel, Class 1500 
Pipetech 60329 Rev 0 dated 24 January 2019 
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The remaining equipment is based on historical pricing, factoring and allowances.
An allowance of 5% of mechanical equipment supply has been included for miscellaneous 
equipment. 
5.1.2 Electrical and Instrumentation Equipment
Electrical Equipment supply pricing has been obtained for following: 
CO2 Detectors (LOS) 
Prodetec 9.15am 25/1/2019: Simtronics GD1 series, Line of Sight 
The remaining equipment is based on historical pricing and allowances. 
5.2 Bulk Material Pricing Basis 
5.2.1 Site Development 
Site Development supply costs have been estimated based on the plot plan and historical rates. 
5.2.2 Earthworks 
Detailed earthworks costs are based on historical factors as a percentage of mechanical equipment. 
Bulk earthworks have been included as an allowance. 
5.2.3 Concrete
Concrete pricing is based on historical rates and factoring. Pricing includes additional allowances 
have been added to account for wastage, overpour, rebar, formwork and embedded metals to come 
up with composite rates for concrete. 
5.2.4 Structural Steel
The pricing for structural steel was based on historical pricing and factoring. Structural steel rates 
include the supply, fabrication and surface painting/protection, shop detailing and freight is included 
in the material rate.  
5.2.5 Buildings 
Pricing has been included as allowances. 
5.2.6 Piping and Pipelines
Pipe, fittings and valve pricing is based on MTO’s and historical pricing. Pipe pricing includes an 
allowance for wastage, bolts, gaskets and shop fabrication. 
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5.2.7 Electrical and Instrumentation Bulk Materials
Electrical and instrumentation bulk material pricing is based on factoring. 
5.3 Freight
Freight of equipment has been included at 12% of supply. 
5.4 Vendor Representatives 
Vendor Representatives have been included at 2% of equipment supply costs for onsite support
during installation. 
5.5 Spare Parts 
Spares have been included in the estimate in the direct costs at 1% of equipment supply cost. 
5.6 Pricing and Design Allowances 
Pricing and design allowances have been included in the estimate to cover the cost of known but 
undefined requirements for an individual activity or scope of works. 
Pricing and design allowances have been assessed and allocated based upon the project phase and 
the level of engineering development. Growth allowance percentages have been determined in 
consultation with engineering and WorleyParsons pricing and design allowance guidelines. The table 
below shows the percentages applied. 
Major Commodity Percentage
A. Site Development 0%
B. Earthworks 0% 
C. Concrete 0% 
D. Structural Steel 0% 
F. Buildings 0% 
M. Mechanical Equipment 15% 
P. Piping 15% 
U. Electrical Equipment 15% 
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Major Commodity Percentage
V. Instrumentation Equipment 15%
W. Electrical Bulks 0% 
X. Instrumentation Bulks 0% 
5 Pricing and Design Allowance %
5.7 Labour and Installation 
The table below presents a summary of the direct labour rates. 
Major Commodity Labour Rate ($/hr) Sub-contractor 
Distributables 
All-in rate
A. Site Development  $70.00 250%  $245.00 
B. Earthworks  $70.00 250%  $245.00 
C. Concrete  $70.00 250%  $245.00 
D. Structural Steel  $70.00 250%  $245.00 
F. Buildings  $70.00 250%  $245.00 
M. Mechanical
Equipment
 $70.00 250%  $245.00 
P. Piping  $70.00 250%  $245.00 
U. Electrical
Equipment
 $75.00 160%  $195.00 
V. Instrumentation
Equipment
 $75.00 160%  $195.00 
W. Electrical Bulks  $75.00 160%  $195.00 
X. Instrumentation
Bulks
 $75.00 160%  $195.00 
6 All-in Labour Rates 
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5.7.1 Wage Rate Development
Direct manual labour rates have been developed based on historical information. The labour rate 
includes: 
Base wages, all-purpose allowances and flat allowances 
Statutory and leave entitlements 
Payroll taxes, workers compensation and income protection insurance 
Payment of banked RDO’s 
5.7.2 Subcontractor Distributables
Subcontractor distributables are based on historical information. Cost components covered by these 
rates include: 
Mobilisation and demobilisation of personnel, construction equipment and temporary buildings 
including site establishment 
Temporary site facilities for contractor including offices, lunchrooms, ablutions and connection 
to utilities including running costs 
Construction equipment 
Small tools, consumables and standard personal protection equipment  
Contractors surveyors and QA personnel 
Manual indirects including yardmen and maintenance labour 
Site support services 
Contractor inductions 
Contractors non-manuals 
Home office support 
Insurances 
Overhead and profit 
Camp Accommodation (Accommodation and meals cost only) 
5.7.3 Direct Labour Productivity Factors 
A productivity factor of 2.0 have been applied to direct man-hours, to compensate for the following. 
Geographic location 
Site conditions 
Work rosters 
Climate conditions 
Craft skill and availability 
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The productivity factor is based on historical information.
5.8 Common Distributables 
Common Distributables costs have been included at 5% of total installed costs. Common 
distributables can include: 
Temporary Buildings & Infrastructure 
Construction Plants 
Site Services Support 
Pre-Operational & Commissioning Assistance 
Installation and commissioning spares 
Manual Labour Allowances 
Heavy Lift Cranes 
Material Transportation and Storage Costs 
Project Accommodation 
5.9 Project Services 
Project services costs have been included at 18% of total installed costs and include: 
Detailed Design, Procurement and Project Management 
Construction Management and Support 
5.10 Contingency 
The contingency is defined as a provision to cover unforeseen items of work (the unknowns) which 
will have to be performed, or elements of cost which will be incurred, within the defined Scope of 
Work of the estimate, but cannot be explicitly foreseen or described at the time the estimate is being 
prepared, because of lack of complete, accurate and detailed information.  For example, the impact 
of undetected latent conditions, unexpected design creep, technology risk, methods of construction, 
industrial effects, and unexpected geotechnical conditions etc. 
Note that design allowances and the Contingency are mutually exclusive and are not combined, nor 
is one inclusive of the other. 
Contingency has been included at 25% of total installed costs. 
5.11 Owners Costs 
Owner’s Cost has been excluded. 
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5.12 Forward Escalation 
Forward escalation is excluded.
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Revision: A
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Currency: AUD
Item Major Commodities Qty UoM Unit Price Unit Man Hrs  Man Hours 
Labour 
Rate 
 Plant & 
Equipment  Vendor Reps  Bulk Material  Freight   Labour 
 Contractor 
Distribs 
 Const. 
Equipment  Total Cost  Unit Cost   % of TICs 
 % of 
Direct 
Costs 
DIRECT COSTS
A. SITE DEVELOPMENT 1 HA 293,333 1,378 992 70 - - 211,200 - 69,426 173,565 - 454,191 630,821 2% 4%
B. EARTHWORKS 3,600 CM 2 0 820 70 - - 6,855 - 57,370 143,426 - 207,651 58 1% 2%
C. CONCRETE 52 CM 2,645 41 2,128 70 - - 137,564 - 148,985 372,462 - 659,011 12,673 3% 5%
D. STRUCTURAL STEEL 16 MT 29,136 153 2,447 70 - - 466,182 - 171,267 428,167 - 1,065,615 66,601 4% 8%
F. BUILDINGS - SM - - 120 70 - - 50,000 - 8,400 21,000 - 79,400 - 0% 1%
M. MECHANICAL EQUIPMENT 10 EA 107,922 119 1,191 70 946,680 18,934 - 113,602 83,342 208,354 - 1,370,911 137,091 6% 11%
P. PIPING, PIPE FITTINGS, SPOOLING & VALVES 1,274 LM 973 7 8,616 70 - - 1,239,997 - 603,128 1,507,819 - 3,350,943 2,631 14% 27%
U. ELECTRICAL EQUIPMENT 6 EA 229,300 242 1,392 75 1,156,555 23,131 - 138,787 104,363 166,980 - 1,589,815 276,490 7% 13%
V. INSTRUMENTATION EQUIPMENT 47 EA 62,561 21 975 75 2,587,500 51,750 - 310,500 73,150 117,041 - 3,139,941 66,595 13% 25%
W. ELECTRICAL BULKS - LM - - 2,100 75 - - 87,500 - 157,500 252,000 - 497,000 - 2% 4%
X. INSTRUMENTATION BULKS - LM - - 844 75 - - 41,127 - 63,273 101,237 - 205,637 - 1% 2%
SUB TOTAL DIRECT COSTS 21,624 4,690,735 93,815 2,240,424 562,888 1,540,203 3,492,050 - 12,620,116 52% 100%
INDIRECT COSTS
COMMON DISTRIBUTABLES - - - - - - - 1,213,473 - 1,213,473 5%
EPCM COSTS - - - - - - - 4,368,502 - 4,368,502 18%
OWNERS COSTS (Excluded) - - - - - - - - - -  - 
CONTINGENCY - - - - - - - 6,067,363 - 6,067,363 25%
ESCALATION (Excluded) - - - - - - - - - -  - 
SUB TOTAL INDIRECT COSTS - - - - - - 11,649,337 - 11,649,337 48%
TOTAL INSTALLED COSTS 21,624 4,690,735 93,815 2,240,424 562,888 1,540,203 15,141,388 - 24,269,453 100%
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SCOPE UNIT RATE, (Units) COSTS, ($) %
Facility Phase Location Pricing 
Basis
Quantity 
Basis
Commodity Code - Description Details Qty UoM  Native Unit 
Price, 
NUP 
 Native 
Currency
NC 
 Unit Price, 
UP ($)  
 Base Unit Hrs, 
BUH  
 Loc. 
Factor, 
LF
 Prod. 
Factor, 
PF 
 Unit Man hrs, 
UMH 
 Man hrs, 
MH 
 Labour Rate, 
LR  
Contract.
Distribs  
(% of direct 
LC)
 Plant 
& Equipment, 
PE
 Vendor Reps, 
VR 
 Bulk Material, 
BM 
 Freight, 
FC  
 Labour, 
LC 
 Contractor 
Distribs,
CD
 Construction 
Equipment, CE 
 Total, 
TC=  
 Unit Cost 
(Cost Per 
Unit) 
% of TICs % of Direct 
Costs
DIRECT COSTS
A. SITE DEVELOPMENT
F AA - Clear  & Grub Clear & grub (50m x 50m + 70m x 50m x 20%) 0.72 HA AUD -   20.00   1.00   2.00   40.00  28.8  70.00   250% n/a -   -   2,016  5,040  -   7,056  9,800   0.0% 0.1%
F AA - Clear  & Grub Topsoil strip (50m x 50m + 70m x 50m x 20%) 7200 SM AUD -   0.02  1.00   2.00   0.04  288.0  70.00   250% n/a -   -   20,160  50,400  -   70,560  10   0.3% 0.6%
H F AF - Fencing and Gates Fencing (50m x 50m + 70m x 50m) 390 LM 80   AUD 80   0.25  1.00   2.00   0.50  195.0  70.00   250% n/a 31,200  -   13,650  34,125  -   78,975  203   0.3% 0.6%
H F AG - Paving and Roadwork Supply and install 50-75mm blue metal rock  (50m x 50m + 70m x 50m) 6000 SM 30   AUD 30   0.04  1.00   2.00   0.08  480.0  70.00   250% n/a 180,000  -   33,600  84,000  -   297,600   50  1.2% 2.4%
AUD -   1.00   2.00   -   -   70.00   250% n/a -   -   -   -   -   -  -   0.0% 0.0%
A. SITE SITE TOTAL 0.72 HA 991.8  -   -   211,200  -   69,426  173,565  -   454,191   630,821   1.9% 3.6%
B. EARTHWORKS
F F BZ - Earthworks Allowances Detailed Earthworks - Factored at 10% of mechanical equipment 1 LOT 6,855  AUD 6,855  265.79   1.00   2.00   531.58  531.6  70.00   250% n/a 6,855  -   37,210  93,026  -   137,091   137,091   0.6% 1.1%
A A BZ - Earthworks Allowances Bulk Earthwork - Allow for 0.5m over plot (+20%) 3600 CM AUD -   0.04  1.00   2.00   0.08  288.0  70.00   250% n/a -   -   20,160  50,400  -   70,560  20   0.3% 0.6%
AUD -   1.00   2.00   -   -   70.00   250% n/a -   -   -   -   -   -  -   0.0% 0.0%
B. EARTH EARTH TOTAL 3600 CM 819.6  -   -   6,855  -   57,370  143,426  -   207,651   58   0.9% 1.6%
C. CONCRETE
F F CZ - Concrete Allowances Concrete - Factored at 35% of mechanical equipment 1 LOT 95,964  AUD 95,964  783.38   1.00   2.00   1,566.76  1,566.8  70.00   250% n/a 95,964  -   109,673  274,182  -   479,819   479,819   2.0% 3.8%
H F CZ - Concrete Allowances Concrete for vent stack 52 CM 800  AUD 800  5.40  1.00   2.00   10.80  561.6  70.00   250% n/a 41,600  -   39,312  98,280  -   179,192   3,446   0.7% 1.4%
AUD -   1.00   2.00   -   -   70.00   250% n/a -   -   -   -   -   -  -   0.0% 0.0%
C. CONCRETE CONCRETE TOTAL 52 CM 2,128.4  -   -   137,564  -   148,985  372,462  -   659,011   12,673   2.7% 5.2%
D. STRUCTURAL STEEL
F F DZ - Structural Steel Allowances Structural Steel - Factored at 50% of mechanical equipment 1 LOT 274,182  AUD 274,182  839.33   1.00   2.00   1,678.67  1,678.7  70.00   250% n/a 274,182  -   117,507  293,767  -   685,455   685,455   2.8% 5.4%
F-101 F F DZ - Structural Steel Allowances Vent, 50 m Derrick Style vent stack 16 MT 12,000  AUD 12,000  24.00   1.00   2.00   48.00  768.0  70.00   250% n/a 192,000  -   53,760  134,400  -   380,160   23,760   1.6% 3.0%
AUD -   1.00   2.00   -   -   70.00   250% n/a -   -   -   -   -   -  -   0.0% 0.0%
D. STEEL STEEL TOTAL 16 MT 2,446.7  -   -   466,182  -   171,267  428,167  -   1,065,615   66,601   4.4% 8.4%
F. BUILDINGS
B-101 H A FL - Building Costs All In Admin Office/Ablutions 1 LOT 50,000  AUD 50,000  60.00   1.00   2.00   120.00  120.0  70.00   250% n/a 50,000  -   8,400  21,000  -   79,400  79,400   0.3% 0.6%
AUD -   1.00   2.00   -   -   70.00   250% n/a -   -   -   -   -   -  -   0.0% 0.0%
F. BUILD BUILD TOTAL 0 SM 120.0  -   -   50,000  -   8,400  21,000  -   79,400  -   0.3% 0.6%
M. MECHANICAL EQUIPMENT
F-101 A IQ CD MV - Pressure Vessels Filter Vessel, Class 1500 1 EA 250,000  AUD 250,000  80.00   1.00   2.00   160.00  160.0  70.00   250% 250,000   -   30,000  11,200  28,000  -   319,200   319,200   1.3% 2.5%
F-101 B IQ CD MV - Pressure Vessels Filter Vessel, Class 1500 1 EA 250,000  AUD 250,000  80.00   1.00   2.00   160.00  160.0  70.00   250% 250,000   -   30,000  11,200  28,000  -   319,200   319,200   1.3% 2.5%
F-101 C IQ CD MV - Pressure Vessels Space allowed for 3rd vessel AUD -   1.00   2.00   -   -   70.00   250% -   -   -   -   -   -   -  -   0.0% 0.0%
T-101 F CD
MY - Miscellaneous Mechanical 
Equipment Diesel Tank, 5,000 L (Nominal) 1 EA 31,000  AUD 31,000  20.00   1.00   2.00   40.00  40.0  70.00   250% 31,000   -   3,720  2,800  7,000  -   44,520  44,520   0.2% 0.4%
S-101 F CD MX - Package  Equipment Instrument Air Package, Twin compressor and Dryer package 1 EA 110,000  AUD 110,000  40.00   1.00   2.00   80.00  80.0  70.00   250% 110,000   -   13,200  5,600  14,000  -   142,800   142,800   0.6% 1.1%
V-101 H CD MV - Pressure Vessels Instrument Air Accumulator 1 EA 7,000  AUD 7,000  8.00  1.00   2.00   16.00  16.0  70.00   250% 7,000   -   840  1,120  2,800  -   11,760  11,760   0.0% 0.1%
T-102 A CD
MY - Miscellaneous Mechanical 
Equipment API Oily water separator, in ground 1 EA 60,000  AUD 60,000  25.00   1.00   2.00   50.00  50.0  70.00   250% 60,000   -   7,200  3,500  8,750  -   79,450  79,450   0.3% 0.6%
P-101/102 H CD MP - Pumps
Oily Water transfer pumps, Nominal size for pump out to Oily Water 
Separator 2 EA 20,000  AUD 20,000  40.00   1.00   2.00   80.00  160.0  70.00   250% 40,000   -   4,800  11,200  28,000  -   84,000  42,000   0.3% 0.7%
CD MT - Power Generation Equipment Diesel Generators - HOLD mm (L) x HOLD mm (W), Includes 50 litre sub-base fuel tank.  Excludes external diesel storage tank 2 EA 18,000  AUD 18,000  80.00   1.00   2.00   160.00  320.0  70.00   250% 36,000   -   4,320  22,400  56,000  -   118,720   59,360   0.5% 0.9%
A A MZ - Mechanical Allowances Miscellaneous Equipment Allowance 5% % 784,000  AUD 784,000  493.00   1.00   2.00   986.00  49.3  70.00   250% 39,200   -   4,704  3,451  8,628  -   55,983  1,119,650 0.2% 0.4%
AUD -   1.00   2.00   -   -   70.00   250% -   -   -   -   -   -   -  -   0.0% 0.0%
A A MZ - Mechanical Allowances Vendor Reps 0.02 % AUD -   1.00   2.00   -   -   70.00   250% -   16,464   -   -   -   -   -   16,464  823,200   0.1% 0.1%
DA DA DA MZ - Mechanical Allowances Design and Pricing Allowance - 15% 1.5 *EA 155.3  123,480   2,470   -   14,818  10,871  27,177  -   178,814   119,210   0.7% 1.4%
M. MECH MECH TOTAL 10 EA 1,190.6  946,680   18,934   -   113,602  83,342  208,354  -   1,370,911   137,091   5.6% 10.9%
M. MECH MECH
P. PIPING, PIPE FITTINGS, SPOOLING & VALVES
A CD PAA - Pipe - Carbon Steel (Cs) DN15 Pipe A106 Gr B PBE 348.6 LM 12   AUD 12   0.97  1.00   2.00   1.94  677.7  70.00   250% n/a 4,183  -   47,437  118,594  -   170,214   488   0.7% 1.3%
A CD PAA - Pipe - Carbon Steel (Cs) DN25 Pipe A106 Gr B PBE 274.2 LM 26   AUD 26   1.62  1.00   2.00   3.24  888.4  70.00   250% n/a 7,129  -   62,186  155,466  -   224,781   820   0.9% 1.8%
A CD PAA - Pipe - Carbon Steel (Cs) DN40 Pipe A106 Gr B PBE 193.0 LM 45   AUD 45   1.95  1.00   2.00   3.90  753.6  70.00   250% n/a 8,686  -   52,751  131,878  -   193,316   1,001   0.8% 1.5%
H CD PAA - Pipe - Carbon Steel (Cs) DN50 Pipe SMLS A106 GR B Sch 160 BE BBE 42.9 LM 70   AUD 70   2.45  1.00   2.00   4.90  210.4  70.00   250% n/a 3,005  -   14,725  36,812  -   54,543  1,271   0.2% 0.4%
H CD PAA - Pipe - Carbon Steel (Cs) DN100 Pipe SMLS A106 GR B Sch 160 BE BBE - Shop Spooled 94.9 LM 500  AUD 500  1.87  1.00   2.00   3.74  355.0  70.00   250% n/a 47,460  -   24,850  62,125  -   134,435   1,416   0.6% 1.1%
H CD PAA - Pipe - Carbon Steel (Cs) DN200 Pipe SMLS A106 GR B Sch 160 BE BBE - Shop Spooled 4.8 LM 1,700  AUD 1,700  3.81  1.00   2.00   7.62  36.6  70.00   250% n/a 8,160  -   2,559  6,397  -   17,116  3,566   0.1% 0.1%
H CD PAA - Pipe - Carbon Steel (Cs) DN250 Pipe SMLS A106 GR B Sch 160 BE BBE - Shop Spooled 58.4 LM 2,600  AUD 2,600  5.38  1.00   2.00   10.77  628.2  70.00   250% n/a 151,710  -   43,976  109,941  -   305,628   5,238   1.3% 2.4%
H CD PAA - Pipe - Carbon Steel (Cs) DN300 Pipe SMLS A106 GR B Sch 160 BE BBE - Shop Spooled 16.8 LM 3,600  AUD 3,600  6.21  1.00   2.00   12.42  208.3  70.00   250% n/a 60,372  -   14,581  36,454  -   111,407   6,643   0.5% 0.9%
H CD PAA - Pipe - Carbon Steel (Cs) DN400 Pipe SMLS A106 GR B Sch 160 BE BBE - Shop Spooled 74.1 LM 5,600  AUD 5,600  9.84  1.00   2.00   19.67  1,457.5  70.00   250% n/a 414,848  -   102,025  255,062  -   771,935   10,420   3.2% 6.1%
H CD PBB - Ball Valve DN15 Ball Valve, CL800, SW x THRD 16 EA 300  AUD 300  1.57  1.00   2.00   3.14  50.2  70.00   250% n/a 4,800  -   3,517  8,792  -   17,109  1,069   0.1% 0.1%
CD PBB - Ball Valve DN50 Ball Valve, RTJ CL1500 full port 17 EA 2,000  AUD 2,000  2.95  1.00   2.00   5.90  100.3  70.00   250% n/a 34,000  -   7,021  17,553  -   58,574  3,446   0.2% 0.5%
CD PBQ - Globe Valve DN50 Globe Valve RTJ CL1500 17 EA 2,200  AUD 2,200  2.95  1.00   2.00   5.90  100.3  70.00   250% n/a 37,400  -   7,021  17,553  -   61,974  3,646   0.3% 0.5%
CD PBB - Ball Valve DN100 Ball Valve, RTJ CL1500 full port 1 EA 5,000  AUD 5,000  6.57  1.00   2.00   13.14  13.1  70.00   250% n/a 5,000  -   920  2,300  -   8,219  8,219   0.0% 0.1%
CD PBB - Ball Valve DN250 Ball RTJ CL1500 Full Port - Gear Operator 4 EA 14,000  AUD 14,000  18.45   1.00   2.00   36.90  147.6  70.00   250% n/a 56,000  -   10,332  25,830  -   92,162  23,041   0.4% 0.7%
CD PBC - Check Valve DN250 Check Swing Valve RTJ CL1500 4 EA 7,000  AUD 7,000  18.45   1.00   2.00   36.90  147.6  70.00   250% n/a 28,000  -   10,332  25,830  -   64,162  16,041   0.3% 0.5%
CD PBB - Ball Valve DN300 Ball RTJ CL1500 Full Port - Gear Operator 8 EA 17,000  AUD 17,000  21.65   1.00   2.00   43.30  346.4  70.00   250% n/a 136,000  -   24,248  60,620  -   220,868   27,609   0.9% 1.8%
A A PAA - Pipe - Carbon Steel (Cs) Allowance for utility piping (% of piping & valves above) 5% % 1,006,754  AUD 1,006,754  3,060.59   1.00   2.00   6,121.18  306.1  70.00   250% n/a 50,338  -   21,424  53,560  -   125,322   2,506,442 0.5% 1.0%
AUD -   1.00   2.00   -   -   70.00   250% n/a -   -   -   -   -   -  -   0.0% 0.0%
A A PQ  - Hangers and Supports Allowance for hangers and supports (% of pipe) 3% % 705,554  AUD 705,554  2,607.80   1.00   2.00   5,215.60  156.5  70.00   250% n/a 21,167  -   10,953  27,382  -   59,501  1,983,375 0.2% 0.5%
F F PT  - Testing & Inspection Hydro Testing 1107.7 *LM AUD -   0.12  1.00   2.00   0.24  265.8  70.00   250% n/a -   -   18,609  46,522  -   65,131  59   0.3% 0.5%
F F PT  - Testing & Inspection Non-Destructive Testing (Allowance based on man-hours @ 10% of piping hours) 10% % AUD -   3,213.62   1.00   2.00   6,427.24  642.7  70.00   250% n/a -   -   44,991  112,477  -   157,467   1,574,673 0.6% 1.2%
AUD -   1.00   2.00   -   -   70.00   250% n/a -   -   -   -   -   -  -   0.0% 0.0%
DA DA DA PZ - Pipe Miscellaneous Allowance Design and Pricing Allowance - 15% 166.15 LM 1,123.8  -   -   161,739  -   78,669  196,672  -   437,080   2,631   1.8% 3.5%
P. PIPE PIPE TOTAL 1273.8 LM 8,616.1  -   -   1,239,997  -   603,128  1,507,819  -   3,350,943   2,631   13.8% 26.6%
U. ELECTRICAL EQUIPMENT
H CD UA - Switchgear
Equipment Room - 8,000 mm (L) x 4,000 mm (W) x 3,900 mm (H), 
excl landings, Estimated cost includes fit-out of equipment, air 
conditioning and supply of distribution boards 1 EA 360,000  
AUD
360,000  80.00   1.00   2.00   160.00  160.0  75.00   160% 360,000   n/a 43,200  12,000  19,200  -   434,400   434,400   1.8% 3.4%
H CD UA - Switchgear Switchboard - 1,040 mm (L) x 650 mm (W) x 2250mm (H), Single tier, Form 4 1 EA 25,700  AUD 25,700  1.00   2.00   -   -   75.00   160% 25,700   n/a 3,084  -   -   -   28,784  28,784   0.1% 0.2%
H CD UA - Switchgear
Load Bank - HOLD mm (L) x HOLD mm (W), Connected if loads 
below 30% of generator rating.  Requirement to be determined during 
FEED 1 EA 5,000  
AUD
5,000  1.00   2.00   -   -   75.00   160% 5,000   n/a 600  -   -   -   5,600  5,600   0.0% 0.0%
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A CD UF - Control Device Control & ESD System - 1,200 mm (L) x 800 mm (W) x 2000 mm (H), Includes monitoring of UPS, interfacing with hydraulic units, etc 1 EA 300,000  
AUD
300,000  1.00   2.00   -   -   75.00   160% 300,000   n/a 36,000  -   -   -   336,000   336,000   1.4% 2.7%
H CD UE - DC Equipment Battery Charger/ UPS -  -, Includes 2 hours battery backup 1 EA 245,000  AUD 245,000  1.00   2.00   -   -   75.00   160% 245,000   n/a 29,400  -   -   -   274,400   274,400   1.1% 2.2%
F F UZ - Electrical Allowances Site Infrastructure Allowance - Lighting etc 3500 SM 20   AUD 20   0.15  1.00   2.00   0.30  1,050.0  75.00   160% 70,000   n/a 8,400  78,750  126,000  -   283,150   81   1.2% 2.2%
AUD -   1.00   2.00   -   -   75.00   160% -   n/a -   -   -   -   -  -   0.0% 0.0%
AUD -   1.00   2.00   -   -   75.00   160% -   n/a -   -   -   -   -  -   0.0% 0.0%
F F UZ - Electrical Allowances Vendor Reps 0.02 % AUD -   1.00   2.00   -   -   75.00   160% -   20,114   n/a -   -   -   -   20,114  1,005,700 0.1% 0.2%
DA DA DA UZ - Electrical Allowances Design and Pricing Allowance - 15% 0.75 EA 181.5  150,855   3,017   -   18,103  13,613  21,780  -   207,367   276,490   0.9% 1.6%U. ELECTRICAL EQUIPMENT 
EQUIPMENT TOTAL 5.75 EA 1,391.5  1,156,555   23,131   -   138,787  104,363  166,980  -   1,589,815   276,490   6.6% 12.6%
V. INSTRUMENTATION EQUIPMENT
H CD VC - Control Valves Mainline Shutdown Valve c/w pneumatic actuator - 400mm, ANSI 1500# RTJ, 1 EA 140,000  AUD 140,000  36.38   1.00   2.00   72.76  72.8  75.00   160% 140,000   n/a 16,800  5,457  8,731  -   170,988   170,988   0.7% 1.4%
H CD VC - Control Valves Wellhead Shutdown Valve c/w pneumatic actuator - 250mm, ANSI 1500# RTJ, 4 EA 80,000  AUD 80,000  27.50   1.00   2.00   55.00  220.0  75.00   160% 320,000   n/a 38,400  16,500  26,400  -   401,300   100,325   1.7% 3.2%
H CD VC - Control Valves Wellhead Control Valve (globe) c/w pneumatic actuator - 200mm, ANSI 1500# RTJ, 4 EA 160,000  AUD 160,000  23.42   1.00   2.00   46.84  187.4  75.00   160% 640,000   n/a 76,800  14,052  22,483  -   753,335   188,334   3.1% 6.0%
A CD VC - Control Valves Sub-surface valve hydraulic pack 4 EA 80,000  AUD 80,000  5.00  1.00   2.00   10.00  40.0  75.00   160% 320,000   n/a 38,400  3,000  4,800  -   366,200   91,550   1.5% 2.9%
A CD VH - Enclosures Communications Cabinet - 800 mm (L) x 800 mm (W) x 2000mm (H), Includes network switches, VOIP, CCTV converters, etc 1 EA 60,000  AUD 60,000  10.00   1.00   2.00   20.00  20.0  75.00   160% 60,000   n/a 7,200  1,500  2,400  -   71,100  71,100   0.3% 0.6%
A CD VA - Field Mounted Instrumentation CCTV -  -, 3 x infrared cameras.  Additional allowance for infrared luminaires and swivel poles, etc 1 LOT 30,000  AUD 30,000  30.00   1.00   2.00   60.00  60.0  75.00   160% 30,000   n/a 3,600  4,500  7,200  -   45,300  45,300   0.2% 0.4%
A CD VA - Field Mounted Instrumentation Instrumentation (general) -  -, Allowance for instrumentation only 20 EA 2,000  AUD 2,000  3.00  1.00   2.00   6.00  120.0  75.00   160% 40,000   n/a 4,800  9,000  14,400  -   68,200  3,410   0.3% 0.5%
IQ CD VA - Field Mounted Instrumentation CO2 Detectors (LOS) -  -, Budgetary pricing from Prodetec 9.15am 25/1/2019: Simtronics GD1 series, Line of Sight. 3 EA 20,000  AUD 20,000  8.00  1.00   2.00   16.00  48.0  75.00   160% 60,000   n/a 7,200  3,600  5,760  -   76,560  25,520   0.3% 0.6%
A CD VA - Field Mounted Instrumentation Flow Meters -  -, Budgetary allowance only until metering technology determined 4 EA 160,000  AUD 160,000  10.00   1.00   2.00   20.00  80.0  75.00   160% 640,000   n/a 76,800  6,000  9,600  -   732,400   183,100   3.0% 5.8%
AUD -   1.00   2.00   -   -   75.00   160% -   n/a -   -   -   -   -  -   0.0% 0.0%
A F VZ - Instrumentation Allowances Vendor Reps 0.02 % AUD -   1.00   2.00   -   -   75.00   160% -   45,000   n/a -   -   -   -   45,000  2,250,000 0.2% 0.4%
DA DA DA VZ - Instrumentation Allowances Design and Pricing Allowance - 15% 6.15 EA 127.2  337,500   6,750   -   40,500  9,541  15,266  -   409,558   66,595   1.7% 3.2%
V. INSTRUMENTATION EQUIP EQUIP TOTAL 47.15 EA 975.3  2,587,500   51,750   -   310,500  73,150  117,041  -   3,139,941   66,595   12.9% 24.9%
V. INSTRUMENTATION EQUIP EQUIP
W. ELECTRICAL BULKS
F F WZ - Miscellaneous Site Infrastructure Allowance - Lighting etc 3500 SM 25   AUD 25   0.30  1.00   2.00   0.60  2,100.0  75.00   160% n/a 87,500  -   157,500  252,000  -   497,000   142   2.0% 3.9%
AUD -   1.00   2.00   -   -   75.00   160% n/a -   -   -   -   -   -  -   0.0% 0.0%
AUD -   1.00   2.00   -   -   75.00   160% n/a -   -   -   -   -   -  -   0.0% 0.0%
DA DA DA WZ - Miscellaneous Design and Pricing Allowance - 0% 0 LM -   -   -   -   -   -   -   -   -  -   0.0% 0.0%
W. ELEC BULK BULK TOTAL 0 LM 2,100.0  -   -   87,500  -   157,500  252,000  -   497,000   -   2.0% 3.9%
X. INSTRUMENTATION BULKS
F F XZ - Instrumentation Bulk Allowances Instrumentation Bulks - Factored at 15% of mechanical equipment 1 LOT 41,127  AUD 41,127  421.82   1.00   2.00   843.64  843.6  75.00   160% n/a 41,127  -   63,273  101,237  -   205,637   205,637   0.8% 1.6%
AUD -   1.00   2.00   -   -   75.00   160% n/a -   -   -   -   -   -  -   0.0% 0.0%
AUD -   1.00   2.00   -   -   75.00   160% n/a -   -   -   -   -   -  -   0.0% 0.0%
DA DA DA XZ - Instrumentation Bulk Allowances Design and Pricing Allowance - 0% 0 LM -   -   -   -   -   -   -   -   -  -   0.0% 0.0%
X. INSTRUMENTATION BULK BULK TOTAL 0 LM 843.6  -   -   41,127  -   63,273  101,237  -   205,637   -   0.8% 1.6%
XY. INSTRUMENTATION BULK BULK
TOTAL DIRECT DIRECT SUB TOTAL DIRECT COSTS 21,623.6  4,690,735   93,815   2,240,424  562,888  1,540,203  3,492,050  -   12,620,116   -  52.0% 100%
INDIRECT COSTS
Common Distributables
6000 Common Distribs SUB TOTAL 0.05 -   -   -   -   -   -   1,213,473  -   1,213,473   5.0%
FACTOR SUB TOTAL 5% % 1,213,473  1,213,473   5.0%
7000 - EPCM Costs
7000 ZW - EPCM & Consulting Services EPCM COSTS 18% 4,368,502  4,368,502   18.0%
8000 - Contingency & Escalation
8100 ZYD - Contingency CONTINGENCY 25% 6,067,363  6,067,363   25.0%
8200 ZYB - Escalation ESCALATION - Excluded 0% -   -  0.0%
9000 - Owners Cost
9000 ZZ - Owner's Costs OWNERS COST - Excluded 0% -   -  0.0%
TOTAL INDIRECT INDIRECT SUBTOTAL INDIRECT COSTS -   -   -   -   -   -   11,649,337  -   11,649,337   48.0%
TOTAL TIC TIC TOTAL INSTALLED COSTS 21,624  4,690,735   93,815   2,240,424  562,888  1,540,203  15,141,388  -   24,269,453   100.0%
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